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SUMMARY

The purpose of this study was to determine the relative

effectiven.-s of perceptual motor training and individualized

remedial reading instruction on the reading achievement, percep-

tual motor development, and behavior adjustment of children with

reading problems. Additional objectives included an examination

of the transfer effects of perceptual motor training on reading

achievement, as well as an analysis of ch-Nracteristics of children

likely to experience success under a given treatment and an

analysis of the relationships among the variables studied.

The sample consisted of 44 7, 8, 9, 10, and 11 year old

children attending a nonegraded university laboratory school.

The I.Q. range of tha group was normal to high and the children

were in the lower half of their respective age groups in reading

achievement. The subjects were ranked according to age and reading

achievement and randomly assigned to one of three treatment groups.

The treatment groups consisted of one perceptual motor training

group, one individualized remedial reading group, and a general

activity group which served as a placebo control. The subjects

attended 35 minute training sessions five days a week for a six

month period. A pre and post test design was employed. The

evaluation instruments used were the Stanford Achievement Tests,

the Purdue Perceptual Motor Survey, and the School Behavior

Profile. Test statistics used for the analyses of the data were:

a multivariate analysis of covarance, a combined variance and

regression technique, as well as the Pearson Product Moment

correlational analysis.
The analyses of the data revealed that the perceptual motor

training group performed below the level of the other two groups

on reading achievement and behavior adjustment. Further, no sig-

nificant gains in perceptual motor ability were found for any

treatment group. The reading group attained the highest post

test reading score, and both the reading and control groups

were significantly superior to the perceptual motor group in

behavior adjustment. The regression analysis revealed that age

and initial performance level were dominant factors in the suc-

cess of any treatment.
Finally, the complex interactions of reading, perceptual

motor, and behavioral variables found in the regression analysis

suggest that the use of simple correlational techniques is a

fruitless approach to tte analysis of perceptual motor and

r'ading ability relationships.
The main conclusions of the study were that perceptual

motor trair,eg did not transfer to performance in reading and

that of the two experimental methods examined, iong term

remedial reading is more effective in developing reading

,Ichievement and school behavior adjustment.
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I. INTRODUCTION

The purpose of this project was to investigate the effects of
perceptual motor training and remedial reading instruction on chil-
dren's development in perceptual motor skills, reading achieve-
ment, and behavior adjustment. The study was undertaken because
of recent interest and controversy surrounding the role of percei.
tual motor training programs in the school curriculum, (Balow,

1968., Klesius, 1970., Krippner, 1966., Nann, 1970., Robbins &
Glass, 1969., Silberberg & Silberberg, 1969.) The controversy
centers primarily on the question of the generalization of train-
ing in perceptual motor skills to performance in reading. Pro-

ponents of perceptual motor training programs maintain that the

trlining develops underlying neurological and sensory-motor orga-
nization or integration which is essential to the acquisition of
reading skills. Variaus rationales are presented for different
systems of this type of training, but the activities suggested
by the various systems are sinilar in that they involve the use
of motoric and non-verbal perceptual training as a means of fa-
cilitating reading skill in children (Barsch, 1967., Delacato,
1966.: Frostig anfi Horne, 1964., Getman, 1962., Kephart, 1960).

Unfortunately the limited research material on the problem
presents conflicting evidence. Studies supporting the positive
effects of perceptual motor training consist primarily of case
study material of individual childrsn (Delacato, 1966., Keph.trt,
1960), group studies failing to employ controls (Benyon, 1968.,
Delacato, 1963., Dillon, Heath, & Biggs, 1970., Lewis, 1968),

or more controlled studies presenting serious problems of con-
founding of varLibles by combining perceptual motor training
with traditional educaticnal methods (Cruickshank, 1961.,

Gallagher, 1960., Perry, 1966). On the other hand, the bulk
of the controlled research literature indicates that percep-
tual motor training does not provide transfer to performance
in reading (Anderson, 1965., Buckland, 1969., Cohen, 1966.,
Funk: 1969., Foster, 1965., Emmons, 1968., Jacobs, 1968.,
O'Donnell & Eisenson, 1969., McBeath, 1966., Robbins, 1966).

In spite of the fact that the more soundly designea studies
tend to be negative in regard to the question of the generaliza-
tion of perceptual motor training to performance in reading, the
literature is not completely clear cut on the transfer issue.
Some research studies give positive results concerning the ef-
fectiveness of perceptual motor trAning on reading and academic
skills in general (Chansky & Taylor, 1964., Godfrey, 1963.,
Halgren, 1961., Ismail & Gruber, 1967,, Kershner, 1968,, Lazroe,
1968,, McCormick, Poetker, Schnobrich & Footlik, 1968 (a).,
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McCormick, Schnobrich &Footlik, 1968 (b)., Rutherford, 1966.1

Silver, Hagin & Hersh, 1967., Simpson, 1968., Tyson, 1963). These

studies, however, suffer from the problems of small samples and

questionable statistical procedures (Godfrey, 1963.1 Halgren, 1961.,

Kershner, 1968., McCormick, Poetker, Schnobrich, &Footlik, 1968

(a)., McCormick, Schnobrich & Footlik, 1968 (b)., Rutherford, 1966.,

Silver, Hagin & Hereh, 1967., Tyson, 1963) and failure to control

for the Wawthorne effect or the simple effect of extra attention

given to the experimental groups involved (Chansky & Taylor, 1964.,

Ismail & Gruber, 1967., Lazroe, 1968., Simpson, 1968). They do,

nevertheless, confound the evidence on the trunsfer question to

such an extent that Corrine Kass, a prominent worker in the area

of learning disabilities has stated: "No matter how much special

educators decry the panaceas which appeal to the parents of chil-

dren with learning disabilities, it must be admitted that there

is not yet enough research information for accepting or rejecting

most of these methods." (Kass, 1969, p. 80)

More importantly the research literature revolving around the

polemics of the transfer problem does not supply the needs of ed-

.ucutors trying to find appropriute differential methods for chil-

dren with reading problems. For example, there is a tendency to

discard the specific positive effects of perceptual motor train.

ing on the development of perceptual motor skills, an effect

which is no trivial matter for children displaying perceptual

motor problems in addition to reading disabilities, and an effect

which is fairly well validated in the literature (Cohen, 1966.,

Cox & Hambly, 1961., Painter, 1966., Rosen, 1966.1 Stephens,
1970), although there are some negative indications on this

point (Alley, 1968., Chasey and Wyrick, 1970,, Geddes, 1968.,

Jacobs, 1968,, Robbins, 1966).

In addition while the negative results on the transfer ques-

tion generally provide a basis for the inference that traditional

individualized remeeial reading procedures based on the specific

problems presented by each child are the most appropiate tech-

niques to be used for children with reading disabilities this

assumption has not been tested by a direct comparison of proce-

dures between perceptual motor training and individualized re.

medial reading instruction.

Further, while the effects of perceptual motor training and

cognitive and motor development have received much attention,

little systematic investigation has been addressed to the rela-

tionship between perceptual motor training and behavior adjust-

ment in children. This area appears to need carefld study be-

cause of the relationships found between perceptual motor prob-

lems and behavior adjustment (Froetig, 1951., Hammond, 1962.1
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McBeath, 1966., Hirt, 1970) and the usu of perceptual motor train.

ing as a meuns of ego development and basic cognitive organiza-

tion in programs for disturbed children (Hewett, 1968., Rubin,

Simon & Betwee, 1966). Particular problems for investigation in-

clude a controlled examination of the actual behavior adjustment

gains resulting from perceptual motor training itself, and us

compared to another technique such as individualized remedial

reading instruction in which the child is provided with an optimum

learning situation. Of special interest also is the question of

personality patterns and behavior characteristics of children who

are likely to experience gains in behavior adjustment as a result

of perceptual motor training. This last question is of interest

because of the diverse personality patterns and problems in be-

havior adjustment presented by children with perceptual motor and

learning difficulties (Weiner, 1963).

The aim of this study, then, was to provide a controlled com.

parison of the effects of perceptual motor training and individ-

ualized remedial reading instruction on the perceptual motor de-

velopment, reading achievement, and behavior adjustment of rebd-

ing disability children in order to provide a basis for sound

differential programming for children presenting problems in

these areas. More specific goals included an investigation of

the various components of the abilities being studied, the iden-

tification of characteristics of children likely to experience

success under each treatment condition, and relationships among

the learning problems presented by the subjectL. The focus of

the stu4y was the strengths and weaknesses of each method in

relationship to the particular problems presented by a specific

child.

The project then had four objectives:

1. To determine the differential effectiveness of perceptual

motor training and individualized remedial reading instruc-

tion on the reading achievement, perceptual motor develop-

ment, and behavior adjustment of children with reading

disabilities.

2. To produce a controlled analysis of the transfer effects of

perceptual motor training on reading achievement.

3. To determine the characteristics of children likely to

experience gain under the treatnent conditions of percep-

tual motor training and imlividualized remedial reading

instruction.

4



4. To determine the relationship between perceptual motor prob-
lems, reading disabilities, and behavior adjustment.

II. PROULUB1S

;anal
The subjects for the study consisted of 48 7, 8, 9, 10, and

11 year old children attending a non-graded University Laboratory
School. The children were selected on the basis of their falling
in the lower half of their respective age groups in reading
achievement. The mean I.Q. of the group was 116, with a range of
81 to 144. 26 boys and 22 girls were included in the sample.
The subjects were ranked according to age and reading achievement
and then randomly assigned within levels of age and reading achieve-
ment to the experimental and control groups. Four children were
withdrawn from the study during the six month experimental period
leaving the total number of subjects at 44. To insure that there were
were no initial inequalities among the groups, they were compared by

means of analyses of variance on age, I.Q., reading achievement,
perceptual motor ability, and school behavior adjustment. No
significant differences existed among the graups on any of these
variables. Initially, however, there was a large, though non-
significant difference between one group and the other two
groups on behavior adjustment, Randomization was broken, then,
to correct this problem and a final analysis of variance run on
the variables. Table 1 listc the means, standard deviations,
and F ratios on age, I.Q., reading achievement, perceptual motor
ability, and school behavior adjustment for the groups at the
beginning of the study.

Instruments

Reading achievement was measured by the Stanford Achievement
Tests, Reading Sections: Word Meaning, Paragraph Meaning, and

Word Study Skills. (Kelly, Madden, Gardener, and Rudman, 1966).
The 7 and 8 year old children were administered the Primary II
form of the test and the 9, 10, and 11 year olds were given inter-
mediate I. Form Y was administered in October at the heEiAining of
the study and Form W in April at the conclusion. Percepwal Motor
Ability was evaluated by means of the Purdue Perceptual Motor
Survey (Roach & Kephart, 1966). For purposes of analysis the
twenty-two subtests of the Purdue Perceptual Motor Survey were
combined into six ability areas suggested by Roach and Kephart
(1966): Laterality, Directionality, Perceptual Motor Match,
Balance, Physical Fitness, and Form Perception. Behavior Adjust-
ment was measured by means of the School Behavior Profile, an
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experimenttw. rating scale on which the classroom teacher rates a
child's behavior in five areas: General Characteristics, Language
and Thought, Intrapersonal Behavior, Interpersonal Behavior, and
Problem Behavior. The School Behavior Profile is contained in
Appendix A.

Treatments

The three treatment conditions consisted of two experimental
classes: Reading and Perceptual Motor, and one Placebo control.
The classes were divided into two instructional groups. Group I
for each condition consisted of 9, 10, & 11 year olds and Group
II of 7 and 8 year olds. The classes met daily for 35 minute
periods during the five day school week from October to April.
One teacher and one teacher's aide conducted each instructional
group, and the teachers and aides were changed to a different
treatment group every two months in order to control for the
effect of teacher personality and teaching style on the treatment
variables.

Before the experimental classes were begun the teachers in
each group designed an individual program for each child based on
diagnostic information provided by the pre test data and the
children's classroom teachers. Diagnosis and evaluation were
continued throughout the project thraugh conferences between the
project teachers, classroom teachers, and a learning disabilities
specialist attached to the school's faculty. Weekly evaluation
sessions were also held with the teacher and aide of each treat-
ment condition and the principal investigator.

The reading treatment condition consisted of a balanced
program of word structure analysis, comprehension, and vocabu-
lary development with special stress on each child's particular
areas of difficulty. The primary level children displayed major
problems in the areas of beginning word attack skills and ele-
mentary comprehension skills, and the curriculum for this group
emphasized these abilities. In the intermediate group of 9, 10,
and 11 year old children remedial work in grade 1 to 3 word
analysis skills, advanced inference, judgement, and thinking
skills were emphasized.

Activities and materials for the reading group included the
SRA Reading Laboratory, teacher made and commercial reading
games such as Quiamo, Concentration, Probe, crossword puzzles,
library books, poems, plays, and limericks. Skill worksheets and
teacher and student made stories were also used.

The Perceptual Motor Treatment consisted of a balanced pro-



gram of perceptual motor skills with special emphaAs placed on
the deficit areas for individual children. For the instruction.
al group containing the primary level children the abilities of
laterality, directionality, and form perception were stressed,
while balance and perceptual motor match were emphasized for
the older group. The specific areas of emphasis for each group

were determined by the predominate needs of the children in each

class.

Major materials and activities for this condition included
walking board, balance beam, trampoline and chalkboard activi-
ties, stunts, geometric design work with parquetry blocks,
cubes, and peg boards, together with the Frostig-Horne Visual

Perception Program materials, tachistoscopic and auditory train.

ing activities. All visual and auditory training stimuli used
in this condition were non-verbal.

The Placebo control groups curriculum consisted of a
series of activity units such as "Holidays," "Crafts," and
"Good Sportmanship." Reading and perceptual motor activities
were minimized in this group, and when it was necessary to in.

volve these abilities the time spent in each of these skill areas
was balanced. For example, for every lesson involving art work
where perceptual motor was most pronounced a reading related
activity Wbs used. The reading and perceptual motor activities
that were included in this condition were of a relatively incl.-
dental nature and quite different from the carefully programmed
activities In these areas in the other two experimental groups.
Films were also used extensively in these classes 4nd an emphasis
was placed on creative motivating activities for this group.

III. RESULTS

The analysis of the data was divided in three sections.
First a multivariate analysis of covariance was conducted to
determine both treatment and age effects. Second, a descriptive
analysis involving regression procedures combined with a binary

splitting technique of variables based on the residual sums of
squares (Stover, 1971) was conducted in order to determine the
characteristics of children who experienced success under each
treatment. Third, correlation coefficients were computed to
determine the relationship among all the variables in the pop-
ulation of this study.

Multivariate Anal sis of Covarilnce

Two 2-way multivariate analyses of covariance were con-
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luotc on the post test scores using I.Q. and the pretest scores

as covariates. The factors were treatments and age. The twowbway

model involving the age factor was used hecause of the importance

of agc as a variable in the etIOCOV3 of perceptual motor training

programs (O'Donnell & 1istm6on, 1969., Roach, 1966). There were

three trnatmert conditions and two levels of age, 90 to 119

moutht uld 120 to 142 months. The first analysis was conducted

on the 14 rubtest variables. These inaluded 3 for reading: Word

Meaning, Paragraph Meaning, and Word Study Skillet 6 for perespft

tual motor ability: Laterality, Directionality, Perceptual Motor

Match, Balance, Physical Fitness, and Form Perception; and 5 for

Lehavloe adjustments General Characteristics, Language and

Thougnt, /ntrapersonal Behavior, Problem Behtvior, and Inter.

personal Behavior. The second analysis wcs conducted on the

Reading, Perceptual Motor, and Behavior Adjustment total scores.

The aaalysis across treatment conditions revealed significant

differences among the treatments on the behavior adjustment

variables. Probability levels below the ,A15 level were attained

for Language and Thought and Interpersona hehavior. Borderline

significance was reached for Total Behav'my Adjustment, General

Characteristics, and Intrapersonal Behavior. Talae 2 presents

the post test means and g values for the F ratios for the treat-

ment conditions on these variables. Scheffe' contrasts revoaled

that the perceptual motor treatment was associated with ,y.orer

performance in each behavio,- adjustment area except Intrapersonal

Behavior. The higher mean ,res of this group listed ih table

2 indicate a higher rate problem behaviors in this area. Tho

confidence intervals in the Scheffel Contrasts involving the

perceptual motor group in comparison with the reading awl contr0

groups had g values of .01 for Language and Thought and General

Characteristics, and .05 for Total Behavior Adjustment and

Interpersonal 1100.vior. There were no significant differences

between the reading and control groups on these variables. The

mean of these two groups shown in table 2$ however, suggest

that superior performance in Total Behavior Adjustment, General

Characteristics, and Language and Thought was associated with

the reading condition. The control group demonstrated the lowest
behavior adjustment problem scores in the areas of Interpersonal k

Behavior as well as Intrapersonal Behavior.
No significant differences were found among the treatments

for the perceptual motor or reading variables. The pre and post

test Perceptual Notor Total mean scores shown in table 3 indi-

cate little change in any group's performance as a function of

treatment condition. The three treatment conditions did show

mean differences in Total heading scores. The reading treatment

had the highest post test mean, followed by the controlgroup. The

perceptual motor training group had the lowest meun post test

9

12



Table 2

Treatment Differences Significant at the
.10 Level and Below

Variable

dlnimpleilm=406110011111111111141iiiIIPalielmerdirOmisioiiiiiislirrammpinduirimillilimidaimuliri

aroup Post Test Means

Language &

Perceptual
Motor

Reading

Thought 8.75 7.14

Interpersonal
Behavior 10.63 9.64

General
Characteristics

intrapersohal

10.31 8.14

Behavior 6.13 6,64

Behavior
Total 41:1 36.64

Control

8.14

9.43

P <

.03

9.64 .10

5.93 .08

38.36 .09

10

13



Table 3

Pre and Post Teat Means and Standard Dsviations for
Perceptual Motor Total Score

Test Treatment Group

Perceptual Motu Maim gontrol

SD X SD X SD

Pre 72.13 7.17 72.14 7.05 73.21 4.93

Post "71.69 4.30 72,36 5,86 71.50 5.01

Table 4

Pre and Post Test Means and Standnrd Deviations for

Reading Total Score

Test Treatment Group

PerovtuAl Motor

7 SD

Heading Control

2 SD X SD

Pro 83.69 20.14 85.79 36.62 87.50 30.62

Post 93.25 21.13 101.21 26.37 96.29 20.95

1 1

14



total reading score. The pre and post test Total Reading score

means for each condition are listed in table 4, and appendix 0
contains the pre and post test means and standard deviations

for all variables.
The treatment conditions, then, produced their main effects

on the behavior adjustment variables. The analysis of age
differences revealed that this variable also had a strong eft

feet on behavior adjustment. As indicated in table 5, signi&
icant differences between the age groups were found on Total

Behavior adjustment, and the subtest areas of General Characki

teristics, Language and Thought, Problem Behavior, Interpersonal and Intrw.

personal Behavior. The differences between age groups on this

last subtest reached only borderline significance. Age

differences were also significant for the reading comprehon-
sion variable of Paragraph Meaning., and borderline signifi-
cance was attained for the Perceptual Motor Match subtest. In

each case thu older children (120-142 months) were superior

to the younger children (90-119 months). The variable of

age, then, showed a strong effect on the behavior adjustment
variables and reading comprehension, and demonstrated some
slight effect on Perceptual Motor Matching ability.

In the age x treatment analysis significant differences

were found in only two instances and these occurred at a

borderline level. First, as indicated in table 6, an age x
treatment interaction significant at the .09 level was attain-
ed for the reading comprehension variable of Paragraph Meaning.

The older children were superior in all treatments, but as table

6 and figure 1 indicate the greatest differences existed
between the older and younger children in the reading group.
The older children in this group demonstrated the greatest
superiority in reading comprel-ension; Scheffel Contrasts re-
vealed that these differences were significantly higher than

those of the other two groups at the .05 level. No signifi-

cant differences existed between the perepetual motor ard con-

trol groups in Paragraph Meaning. The older children who were
given specific training in reading, then, performed best on

reading omprOasnsion.
A second age x treatment interaction approached signi-

ficance at the .06 level on the perceptual motor variable of

Physical Fitness. As shown in teble 6 and figure 2, the
older children in all treatments performed ecuJaily wefl

There was no difference between the older und younger chil-

dren in the plEcebo control group, younger children
in the perceptual motor trainIng group were superior to those

in the reading group, but did not surpass the performance of



Variable

Table 5

Age Differences Sienificant at
the .10 Level and Below

Group Post Test Means

Paragraph
Meaning

General
Characteristics

Language &
Thought

Problem
Behavior

Interpersonal
Behavior

Behavior
Total

Intrapersonal
Behavior

Perceptual
Motor Match

Older Children

(122.140
mos.)

37.91

5.00

5.59

3.59

6.32

24.23

3.73

27.91

Younger Children
(90.121 mos.)

30.64 4001

13.82 .03

10.50 .01

7.18 .02

13.55 .0001

53.77 .0001

8.73 ,06

27.31 .08

13

16

k



Table 6

Treatment x Age Interactions Significant at the

.10 Level and Below

Variable

4========
Group Post Test Means

Age

1111100.M.01410100

Treatment Group

Perceptagjlatac hatitha
1111.11Iii.soll=040410

gotrok

Paragraph Older
Moaning 122. 34.78 44.00 36.71

140 mos.

lounger

.09

90- 32.86 26.88 32.71

121 mos.

Physical Older
Fitness 122.- 4.00 4.00 4.00

140 mos.

,o6

Younger

90- 3.85 3.75 4.00

121 mos.

t
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Figure 2

Age x Treatment Interaction for
Perceptual Motor Sub.Test,

ftsical Fitnese

4.00

.95
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0

.90
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O. .85
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.75

.65

.55

3.50

older children
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Motor
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he younger children in the control group. Scheffel Contrasts

revealed that the age differences within each treatment group

were different from the others at the .10 level. Some caution

should be ob.arved in regard to the treatwent x age interaction
results because the differences among the groups were very
small, due largely to the fact that most of the subjects

attained ceiling on the 4 point rating scale for this variable.

However, the Physical Fitness subtest is the most objective

and easily scored item on the Purdue Perceptual Motor Survey,

and is one of the most sensitive to small differences in ability

levels.
The total multivariate analyses revealed, then, that tree.-

ment ccnditions produced significant differences in the school

behavior adjustment of the subjects. The peeptual motor
treatment was avsociated with poorest performauce in tads area,

and placement in either the reading or control groups was

associated with superior performance. No differences were

found among the treatment conditions for perceptual motor

ability. Mean differences existed between the groups on

Totel Reading scores with the highest nean occurring in the reading

treatment group, the next highest in the control group, and

the lowest in the perneptual motor group. These differences,

however, did not approach significance, Age differences were

found to have a strong effect on the behavior adjustment

variables es well as reading comprehension. Age differences

were also a factor in Perceptual Motor Matching ability. Im

.
each case the higher age levels demonstrated better perfor-

mance. The treatment x age interactions indicated that first,

older children who receive specific reading instruction per-

form better in rwiding comprehension than any other age and

treatment combination. Secondly, the age x treatment inter-

action of the Physical Fitness variaele suggested that older

children under any treatment condition do equally well in

this area. For younger children, however, the placebo control

conditions were associated with the best performance followed

by the conditions of the perceptual motor group and the read-

ing group.

Automatic Interaction Detector Analy.111

The Automatic Interaction Letector Analysis used in this

section of the analysis is a computer program designed to

explain the interrelationships among large sets of variables.

One of the variables is treated as the dependent variable.

The program uses a nonsymmetrie branching technique based on

varionce analysis methods. by means of a series of binary



splits, sets of mutually exclusive subgroups of independent variables are

derived with the purpose of explaining the variance of the dependent var-

able. Out of the total number of groups a set of final subgroups are oho-

sen so that their means account for more of the total sum of squares than

the means of any other equal number of the subgroups. The program provides

a description of which variables are related to the dependent variable

under what conditions and in which combinations. Its use in this project

was first, to identify precisely as possible the characteristics of child-

ren who experienced success under any particular treatment condition.

Second, the program was used to determine the nature of the complex etio-

logical factors Involved in problems displayed by children on the abilities

represented by the main outcome measures.
For this study twelve runs of the AID II program were made. Three

analyses each were completed for each of the three treatment groups. For

each group one analysis was conducted using the Reading Total post test

scores as the criterion variable, one using the Perceptual Motor Total

post test scores and one using the Behavior Total post test scores as the

dependent variable. Three more analyses were conducted on the total sample

of 44 children using the reading, perceptual motor and behavior total post

test scores as dependent variables. Twenty predictor variables were used,

age, IQ, sex and the 17 pre test reading, perceptual motor and behavior-

al variables described above. For the last three analyses the additional

predictor variable of experimental group was added, making a total of

21 variables.

1202.2114.a.210.411!ICELIL

For the perceptual motor training group six final subgraups account.

ed for 95.80 % of the variance of the post test Reading Total scores (see

table 7 and figure 3). Pre test characteristics associated with outcome

scores above the total group mean of 96.75 were Word Meaning, IQ, and

Balance. High Word Meaning and high IQ scores were associated with high

reading total scores and Balance was inversely related to reading success.

Less successful outcome scores were associated with various combinations

of low performance in reading skills and lower IQ scores.

For this same training group five final subgroups accounted for

85.03 % of the variance of post test total perceptual motor performance

(see table 8 and figure 4). Initial level of Total Perceptual Motor

ability distinguished the least successful and most successful perfor-

mance in the area of perceptual motor ability itself. Most successful

children in the perceptual motor area were characterized by proficiency

in both Perceptual Motor Total ability aria Word Meaning. Less successful

children displayed poorer performance in Word Meaning. IQ was inversely

related to post test perceptual motor performances but high Problem be-

havior ratings were associated with poorer perceptual motor performance

than were low ratings.

18
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4

The subgroup involving the lowest criterion score of 63 is of

special interest because the score value is the only one below the score

of 65, the out off point identified by Roach and Kephart (1966) as an

Indicator of learning problems serious enough for perceptual motor therapy.

The only predictor for this score level was low initial perceptual motor

perfomance itself.
On school Behavior Total post test performance for the perceptual

motor training condition four subgroups accounted for 93.39 % of the var-

iance (see table 9 and figure 5). Age discriminated the two upper and

lower subgroups. The older children (120-142 mos.) had total behavior

problem ratings below the group mean of 39.00, while the younger children

(95-117 mos.) had behavior problem ratings above the mean. Intrapersonal

behavior was also a fRotor in the upper two predictive groups. Older

children who were viewed by their teachers as having few problems in re-

lating to other people performed best in the total behavior area. Older

children demonstrating more problems in Intrapersonul behavior were less

$11ccessful, but still maintained performance below the mean of the

Greup. For the lower age groups Word Meaning was an important predictive

factor, but for the younger children this variable WaS inversely related

to post test school behavior performance.

atal3.ag_k22,2

Four subgrcaps accounted for 93.39 % of the variance of Reading

Total post test pelformance for tht reading condition (see

talde 10 and figure 6). Word Study Skills was the main variable
distinguishing the succesaul from non-successful groups. Children

with higher initial Wom StLIA:y Skills comprised the upper two groups

with post test reading scores above the mean of 96,75 for the total

three experimental groups. Lower initial Word Study Skills on the

other hand, was predictive of post test performance below the m'3an.

For the upper two groups Word Meaning as also an important factor.

Higher initial scores on this subtest were associated with better

post test reading performance than were low scores. In the lower

subgroups Laterality was an important predictor variable. High Lat.

erality scores were associated with higher post test reading level

than low Laterality scores. High Laterality, however, was associated

with post test reading performance 10 points below the group mean

of 9f).75. These results are the reverse of those for the perceptual

motor training groups, where the perceptual motor variable of lal.nce

was inversely related to successful reading performance.
Perceptual-motor performance for the reading group

was predicted by four final subgroups also, (see table 11

and figure 7). Paragr%ph Meaning and Perceptual Motor Match

accounted for 83.8b % of the variance of post test percep,

23
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4

tual motor performance. The analysis for this group reveal-
ed the interesting finding that the reading comprehension
variable of Paragraph Meaning was a major predictor for post
test Total Perceptual Motor performance. High scores on
Paragraph Meaning were associated with post test perceptual
motor performance above the total group mean of 71.84. On

the other hand lower performance on Paragraph Meaning was
the sole prodiotor of Perceptual Motor performance below the mean. The

criterion variable of this low group was a score of 64, a
score that coincides with Roach's and Kephhrt's region of

learning problem performance. For the remaining upper levels

the variable of Perceptual Motor Match combined with Para-

graph Meaning as a major predictor.
School Behavior Total performance for the reading group

was associated with four subgroups (see table 12 and figure

8). General Characteristics, Laterality, and Age accounted
for 94.43 % of the variance of Behavior post test performance.
The behavioral variable of General Characteristics was the

main discriminant between the successful and non-successful
performance. Children having low initial problem ratings

on this variable had post test scores below the mean of

39.00 on post test school problem behavior. Children with

high pre test ratings on General Characteristics scored
above the mean. For the top three successful groups, Lat-
erality and Age also had important predictive functions.

Laterality was inversely related to good post test school

behavior performance. Children exhibiting lower initial
scores on Laterality had few post test problem behavior
ratings while the children with high Laterality scores dis-
played higher behavior problem ratings. Age followed the
trend found in the perceptual motor training group. Older

children (114-142 mos.) had lower post test behavior prob.
lem ratings than the younger children (90-91 mos.).

Control Group

Four subgroups accounted for 91.53 % of the variance in
the post test reading performance of the control group (see

table 13 and figure 9). Paragraph Meaning was the main
variable which distinguiE.hed the successful and unsuccessful

groups in reading. High initial scorers on Paragraph Mean-
ing comprised the top two groups having post test scores
above the total sample nean of 96.75. Children with lower

scores on this variable comprised the bottom groups in post

test reading performance. For the successful children Word
Study Skills was also an Important variable. Children with

30
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high inital Word Study Skills performed best in reading,
while the lower scorers achieved only at the second level of

reading achievement. Perceptual Motor Match was an impor-
tent predictor in the lower groups, and this variable had an

inverse relationship to post test reading success. High

scores on Perceptual Motor Match were associated with the
lowest post test reading mean.

The post test Perceptual Motor Total performance for
this graup was predicted by five final subgroups (see table

14 and figure 10). The variables of Age, Word Meaning, Prob.

lem Behavior, and Laterality accounted for 95.38 % of the

post test Perceptual Motor Total performance. Age was the
main discriminant for the top and bottom groups. Older child-

ren (137-142 mos.) attained the highest perceptual motor score

and the younger children (90-129 mos.) formed all the groups

below that level. Subjects who were initially more success-
ful on the reading, behavioral, and perceptual motor variables

were also more successful on Perceptual Motor Total

performance. A particular point of interest is that Word
Meaning emerged as an important predictor of perceptual motor
performance. Just as in the reading and perceptual motor
training groups a reading variable emerged as predictor of
perceptual motor performance.

Fbur final subgroups accounted for 97.53 % of the var-
iance in Total School Behavior performance for the control
group (see table 15 and figure 11). Language and Thought was

the most important factor in this analysis. Children who

recieved low or average initial ratings for problems in

Language and Thought had lower problem post test ratings for

Total Behavior than children with high problem ratings on

this variable. IQ was a predictive factor for the two bottom
groups, and was inversely related to total Behavior problem
ratings when it was combined with high problem ratings in
Language and Thought.

Total Sample

Nine final subgroups accounted for 89.31 % of the variance
in Reading Total performance for the total sample (see table

16 and figure 12). Word meaning was a major discriminant
between the successful and non-successful scores on post test

Reading Total performance. Children with high and average
initial Word Meaning scores formed the groups having post test
reading scores above the group mean of 96.75, while those with
lower Word Meaning scores formed the groups below the mean.
Word Study Skills, Language and Thought, General Characteris

35
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tics, Interpersonal Behavior, Balance, and Age were also

important predictors. Children with high initial scores on
Word Study Skills performed at the mean level even when
their Word Meaning scores were low. Low Word Study Aills
scores on the other hand were important predictors in the
lowest levels of post test reading performance. Low prob.
lem ratings on the variables of Language and Thought and
Interpersonal Behavior were predictive of higher reading
scores than were high problem ratings on these variables.
Problem ratings in General Characteristics, however, were inversely
related to reading success when this variable was grouped
with average initial Word Meaning scores and high Language
and Thought problem ratings. Adequate initial performance
in vocabulary skills and problems in the Language and
Thought area appear to have eutweighed the specific effects
of tn9 General Characteristic;i variable. High initial

scores on Balance were predictive of successful reading per-
formance when this variable was grouped with adequate intial
Word Meaning scores. Low Balance scores grouped with low
Word Moaning scores, on the other hand, were associated with
post test reading performance one level below the total
group mean. Age was an important predictive factor in the
lower levels of post test reading performance. This war-
iahle was inversely related to reading performance when
combIned with low scores on Word Meaning, Word Study Skills,
and low problem ratings on Interpersonal Behavior.

For the total sample's Perceptual Motor Total post test
performance ten final subgroups accounted for 85.22 % of
the variance (see table 17 and figure 13). Age and percep-
tual motor variables comprised the major predictive groups.
The higher age groups were generally associated with higher
post test perceptual motor performance, exceyi, when com-
bined with low IQ. However the combination of lower age and
high initial Total Perceptual Motor performance wab predic-
tive of post test perceptual motor performance above the
group mean of 71.84. Within the lower levels of perceptual
motor performance the low age and high initial perceptual
motor scores was predictive of poor perceptual motor perfor-
mance when Word Study Skills were low or when problem ratings

in Interpersonal Behavior were high. The combination of low
age and low initial level of total perceptual motor perform-

ance was the group which predicted the lowest level of post

test perceptual motor performance. Perceptual Motor Mateh
and Form Perception were also important predictorb of post
test total perceptual motor performance. Initial high
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scores on these variables were associated with better post
test performance than were low pre test scores in these
areas. Finally, low Language und Thought scores were
associated with post test perceptual motor performance
above the group mean.

Nine final subgroups accounted for 92.21 % of the var-
Jaime in post test Behavior Total performance (see table 18
and figure 14). Behavior Total pre test scores were the
main predictors of post test performance on this variable.
Age was also an important variable with the higher age
graups (118-142 mos.) generally being associated with lower
behavior problem total scores. When the lower age level
(90-117 mos.) was found in groups predicting lower post
test problem behavior performance it was combined with high
and average levels of IQ. Interpersonal Behavior was also
an important predictor, but it had an inverse relationship
to behavioral performance when it was found in combination
with low inital problem behavior ratings and low age level.
In the levels of non-successful behavioral post test per-
formances Perceptual Motor Match and Paragraph Meaning
emerged as important predictors. High initial scores on
Perceptual Motor Match were predictive of lower behavior
problem ratings than were low scores on this variable. On
the other hand, high scores on Paragraph Meaning were pre-
dictive of higher behavior problem ratings than were low
scores on this variable when Paragraph Meaning was found in
combination with high initial Total Behavior problem ratings
and poor Perceptual Motor Match performance.

Summary AID II Analysis

One of the outstanding findings from the automatic
Interaction Detector analysis is that success on a given
outcome variable is dependent largely on the child's initial
level of performance on that variable or factors closely
related to it. Treatment groups themselves did not emerge
as important predictive factors iu the analysis of the total
sample. Rather the initial level of performance and simple
age were the outstanding factors determining sucess and non-
success. Simple chronological age was an especially important
factor in post test perceptual motor total performance. For
two groups, the control group and the total sample, age formed
the major predictive groupings for successful and non-suc-
cessfUl performance in this area. Age also played an important role
in the prediction of total school behavior adjustment. For the

45

48
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perceptual motor training group age wus the main dis-
criminant between success and non-success in school be.
havior. In the reading training group age also played a
major predictive function. In all of these groups higher
age levels were associated with more successfUl perfor-

mance in behavior adjustment, a finding which parallels the
results of the multivariate analysis of covariance.

The relationships found between the perceptual motor
and reading variables are also of special interest.
First, in relation to the question of the effect of per-
ceptual motor ability on reading performance it is im-
portant to note that perceptual motor variables were
predictive of reading total performance only when they
were combined with reading factors. Second, in two
instances, one in the perceptual motor training group
and one in the control group, perceptual motor perfor-
mance actually had an inverse relationship to reading.
Poor performance on Laterality and Balance was associated
with higher reading scores than was high initial perfor.
mance in these areas. Further, when a positive linear
relationship was found between perceptual motor variables
and reading performance the perceptual motor variables
were not highly significant predictors. In the reading
group, for example, low Laterality scores cambined with
low Word Study Skills did predict the lowest reading
performance group. However, high Laterality scores were
associated with reading performance below the mean of the
total group. In the total sample analysis a similar
finding occurred for Balance. This variable was a pre.
dictive factor when combined with Word Meaning, but high
and low Balance scores discrininated only the groups
just one level above and bcolow the mean. Reading as
well as behavioral and age variables were more important
in discriminating t1-1 higbest and lowest groups. An
even mo int.n.efiti.Ig finding is the predictive value
of tleL reading vtillables for perceptual motor perfor-
mance. This relationship was particularly strong in the
reading training group where the reading comprehension
variable of Paragraph Meaning outweighed the strong
effect of perceptual motor and age variables and was
the main discriminant of successful and non-successful
performance. Low Paragraph Meaning scores predicted the
actual score range of perceptual motor performance which
has been identified as the point at which perceptual
motor ability is supposedly at such a low level that it
will have a detrimental effect on school achievement.
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Indeed, it appears that the predictive functions are

actually in the opposite direction. This finding how-

ever, is not an unusual one in view of the work of Elkind
(1969) and Hershenson (1969) which demonstrates the guid-
ing and controlling effect of linguistic and cognitive

variables on perceptual development.
Finally, the AID analysis demonstrates the complex

interaction of variance factors associated with levels
of the outcome variables studied. These findings vividly
illustrate the fallacy of setting up of treatment con-
ditions in terms of an assumed simple one to one corres-
pondance between a given etiological factor such as per-

ceptual motor ability and problems in a performance area

such as reading.

Correlational Analysis

As indicated in table 19 the Pearson Product Moment
correlation coefficients followed the predictable pattern
of snowing high relationships of each of the reading, per-
ceptual motor, and behavioral variables with one another
and low or negative relationships with variables in other

categories. Age had a higher correlatIon with Reading
Total scores than Perceptual Motor Total scores, and was
inversely related to high Behavior Total problem ratings.
The perceptual motor variables showed only low or moderate
correlation with the reading subtests and Form Perception
had a low negative correlation with Paragraph Meaning and
Reading Total Finally, the behavior problem ratings

were negatively correlated with the reading and perceptual

motor variables.

IV. Conclusion

The conclusions from the study will be considered in
terms of each of the four objectives stated in the intro-

duction. The findings which relate to the main problem
of determining the differential effectiveness of percep-
tual motor training and individualized remedial reading
instruction on the reading achievement, perceptual motor
development, and behavior adjustment are those of the multi-
variate analysis of covariance among the treatment con-
ditions. The perceptual motor craining had no significant
effect on reading Fchievement, in fact this group performed

more poorly in reading than either of the otner two groups.
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The reading treatment itself produced the highest post

toot reading mean, but the difference between the reading

group &nd the other two groups was Int significant. The

six months duration of the reading training, then, did

not appear to be long enough to bring about significant

gains. These findings support Balow's (1965) study
demonstrating that long term and continuous remedial reading pro-
cedures are necessary to help poor achievers in this area. The
treatment group analysis for reading achievement also

lend support to Balow's (1968) contention that remed-
ial reading procedures and not perceptual motor training

yield success in reading achievement.
Perceptual motor training was also not effective in

bringing about significant changes in perceptual motor develop-

ment itself. This finding is a more unusual result than
that of the reading analysis in terms of previous research.

Those results do, however, support those of Roach (1966)

which indicate that small group perceptual motor training

may not be effective for children above 95 months. Roach,
however, used only reading achievement as a criterion
variable. The results of this study suggest that a similar
situation exists for perceptual motor ability also.
Another factor involved in this particular study is that
the children were not severely handicapped in this area.
The methods may be useful for children who exhibit more
severe problems in the perceptual motor area. The results

suggest that caution should be used in providing percep-
tual motor training for children above 9C-95 months.
Particular care should be given to assessing the degree of

perceptual motor handicap with precise objective measure-
ments which have been validated in terms of training out-
comes.

The behavior adjustment analysis indicated that the
reading and control training procedures were most effec-
tive in producing gains in this area. These results
support the results of Glavin, Wherry, and Quay (1971)
indicating that programs centering on and directly rein-
forcing academic achievement behav.kor in children are an
effective means of producing behavior adjustment gains.
The perceptual motor training group's significantly poorer
performance on the school behavior variables does not
support the notion that the playful non-academic atmos-
phere and simple attentional elements involved in these
programs help children with their school adjustment and
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learning problems.
Perceptual motor training, then, did not produce

significant gains it. reading achievement or behavior

adjuatment. Further it lind no value for perceptual
motor development for the children in the age group and
ability level of this study. Individua1i:9d remedial
reading instruction produced greatest gains in reading
achievement and the academically oriented programs of the
reading and control groups were associated with significant

gains in behavior adjustment. In terms of the second
objective of the study, analysis of the transfer effects
of perceptual motor training on reading achievement, the

results of this study give a rather definitive negative
answer. The treatment conuition comparisons clearly in-
dicate that the type of training did not transfer to read-
ing skills. The children in the perceptual motor group
attained the lowest post test reading scores. Further,

the AID analysis revealed that the perceptual motor var-
iables predicted reading outcomes only when the perceptual
motor factors were grouped with reading variables. Even
then the relationship was a sporadic one with the percep-
tual motor variables being sometimes negatively and some-
times postively related to reading. In addition the
correlational analysis indicates only low and negative
relationships between the perceptual motor and reading
variables. The very low and nega:,..ve correlations
attained between Form Perception and the reading variables
shown in table 19 is of particular interest in regard to
the transfer issue. Form Perception should be a predom-
inant factor in reading abillty. However, the correlation
analysis of this subtest o. the Roach and Kephart (1966) test which
uses nonverbal stimuli did not support this notion. These results sup-
port evidence provided by Rosen (1966) that training in

the perception of non-verbal stimuli such as those used
in the Frostig Developmental Test of Visual Perception
does not transfer to reading letters and words. These

results suggest that if perceptual training is to have
a transfer effect on reading it should involve the use of
graphemes, letters, and words. iJerceptual training systems

such as those proposed by Elkind (1969) and Gibson (1970)
in which verbal stimuli are predominant seem to be appro-
plate models since they have proved successful in helping
children in general reading achievement, as well as word
recognition and latter identification tasks.
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However, the findings of the present study indicate that
perceptual motor training in which non...semantic stimuli

are used has no transfer effects on 1"eading skills.

Aside from examining the value of specific teaching
methods in themselves, the third objective of this study
was to determine the characteristics of children likely
to experience gain under a specific treatment condition.
The interactions found in the multivariate analysis of
covariance provide two specific answers to this question,
first in regard to the age x treatment interaction for
Paragraph Meaning the results suggest that success in
this area is most likely to be achieved by older child-

ren recieving an individualized reading program. The

same type of interaction suggests that perceptual motor

training may be valuable in developing physical fitness

in young children, but not as valuable as a general
activity program such as the one provided in the control
group. The results in regard to physical fitness must
be examined further, however, because of the measurement
limitations of the four point scale used to define
physical fitness in this study.

The AID analysis provides broader suggestions for
examining characteristics of children and their inter-
actions with specific types of instructional programs.
First, the finaings from this analysis point out the
importance of simple maturation and levels of readiness
in the outcome variables for which a child is being
given a particular type of intervention. Regardless of

the type of intervention these factors appear to dom-
inate the final results. Second, the strong predictive
value of pre test characteristics specific to a given
outcome variable suggests that specific training in a
given area such as reading will transfer more directly
to performance in that area. Heading variabLes dom-
inated the groupings predictive of success or nonsuc-
cess in reading performance. With few exceptions this
pattern was also repeated for the other variables.
Third, the complex nature of the interaction of the pre-
dictive variables and the differential effects of this
interaction on outcome performance suggest the need
for a broadly based instructional programs encompassing
all of a given child's educational needs. A reading
program should not be organized for a child without
taking into account the beh4vioral and physical educa-
tion needs he may have. Likewise, perceptual motor



programming should not be undertaken in isolation as a
means of developing reading performance. Finally, the
individual patterns associated with success and non-
success within each treatment condition should be used

as a general guide to an individualized analysis of
children being considered for one of the types of in-
struction programs examined in the study rather than as

an absolute predictive standard.
The fourth objective of this study was to examine

the relationships among the variables in the population
of children being studied. The correlational analysis
revealed that the reading variables related highly with
one another and had low and inverse relationships with
the perceptual motor and behavioral variables. These
findings support the conclusion of Olson (1966 a, 196613)
that perceptual motor variables do not relate signifi-
cantly to reading performance. They are in disagreement
with the work of Bryan (1964), Frostig, Maslow, Lefever,
and Whittlesey (1964), Ismail and Gruber (1967), and
Kephart (1958) in which correlational techniques are
used to demonstrate the notion that perceptual motor
abilities as measured in this study are essential to
reading and school achievement in general. The wide
discrepancies in the conclusions based on the use of the
same technique which yields almost identical correlation
coefficients for authors who make opposing eonclustions
from this information suggest that the use of simple
correlational techniques is not a useful tool for study-
ing the problems of perceptual motor development and
reading abilities. The complex interactions among
these variables found in the AID analysis lend support
to this argument. The cheice of statistical techniques
is not a trivial problem in this area because the quest-
ionable correlational relationships between perceptual
motor and reading variables has been the prime basis for
defining clinical entities such as "dyslexia". The
label]ing process involved in bringing such syndromes
into existence then provides the foundations for possibly
irrelevant and useless educational activities.

Finally, the total analyses suggest that in terms
of the main problem addressed in this investigation, the
perceptual motor training techniques examtned here are
in fact one of the "panaceas" referred to by Kase (1969))
and are particularly fruitless and unfortunate approaches
for the remediation of reading problems. This study sug-
gests that for both the child's development in problem
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4

reading areas and behavior adjustment, the more arduous
road of long term individualized remedial reading in.
struction is the answer.
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School Behavior erofile

Bruce Below
109 Patts Hall

University of Minnesota

The School Behavior Profile is a 68 item experimental Neale on which

the classroom teacher rates a child's behavior in five areas -- general

characteristics, language and thought, incrapetsoual behavior, inter-

personal behavior, and problem behavior. The School Behavior Profile

is not a test which produces a score to be compared ',getout established

norms. It is a set of terms which, when checked for a specific child,

provide a description of the child's behavior in school am judged by the

teacher. Teachers are instructed to check one of four ratings accordLng

to the frequency with which the child shown in school the particular

behavior reflected by the item rated. The four otiose possible arc

Almost Always, Often, Seldom, Almost Never. Scoring may then be dots.:

using a four point scale with weights aasigned each rating, or by

collapsing the ratings tato a dichotomous scale reflecting simply the

presence or absence of the behavior.

The School Behavior Profile was developed from an original pool of

nearly 200 terms selected from a variety of checklists and scales for

the assessment of deviant behavior. Terms that were identical, highly

similar, or not relevant were eliminated leaving 84 terms that appeared

to reflect behavior which could be observed by teachers in the course

of their regular classroom duties. These 84 terms were then caot into

words that would be as much as possible unambiguous, understandable, and

representative of observable bits of behavior. The 84 items were

evaluated by four psychologists and five physicians. Based on their

evaluations a number of items were revised or dropped.

A 73 item form was then subjected to trial in a number of elementary

schools in which approximately 15 different teachers each rated several

children. Additional changes were made on the Tuisis of the teachers'

critiques, resulting in 68 items with four possible ratings for each

item as 4escribed above.
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SCHOOL BLHAVLOtt PROP rIE

Bruce Below
109 Pattee RAU

University et Minnesota ....
Di.:eccions to the Teacher: The itews below ore descrLptive terms that apply to

many childreu. Bash item can be answered from vuur

observations of the 011.1 in iuestion; do aot try to

compare the child to °CAP tkildren.

Please ircle ule Letter or letters for °Altos+ Alwayr,

"Often", "Seldowr, or "Almoat Nover" aCcording to thy

frequency with which the child showb the particular

behavior in school.

A. GENERAL CHARACTERISTICS
TEACHER eOMMENTS

I. Neat, clean personal appearance AA 0 $ AN

2. For Boys: effeminate behavior AA '0 S AN

For Girls: tomboy behavior AA 0 S AN

3. Sluggishness, .lethargy AA 0 S AN.

4. Sucks thumb or finger AA 0 6 AN

5. Bites nails or fingers AA 0% S AN

6. Clumsiness, awkwardness AA 0 S AN

7. Nervousness, jitteriness, jumpiness AA 0 S AN

S. Hyperactivity; hardly ever still AA 0 S AN

9. Twitches, mannerisms or tics of

the face or body AA 0 S AN

1U. Shows odd movements such as flap-

ping of arms, twisting movements

of hands in front of face or facial

grimacing M 0 AN



4

B. LANGUAGE AND THOUGHT

11. Doesn't speak; uses only grunts
or noises to communicate

12. Although able to speak, uses mime
or demonstration instead

13. Speech unintelligible

14. Lxpreases ideas poOrtY; difficult
to follow train of thought

15. Stutters or stammers

16. Speech articulation difficulty,
(v.g., omits sounds, substitutes
sounds)

17. Talkative, chatterbox

16. Shows rapid thinking

19. Short attention span

20. Distracted by sights or sounds
in classroom

21. Distracted from within Belt (e.g.,
petit mal like lapses, shifts of
activity or verbal content with-
out apparent external cause)

22. Dislikes school work

23. Preoccupied with a fixed idea
(e.g., constantly pretending to be
a train or always drawing the same
things over long periods)

24. Preoccupied with certain aspects of
things (e.g., their shininess,
texture of color)

School Behavior Prolilv pago

TEACHER GOMMANTS

AA 0 S AN

AA 0 8 AN

AA 0 S AN

AA 0 tl AN

AA 0 S AN

AA 0 S AN

AA 0 S AN

AA 0 S AN

AA 0 S AN

AA 0 S AN

AA 0 S AN

AA 0 S AN

AA 0 S AN

AA 0 S AN
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Uhuul. Behavior Profile psgc

C. INTRAPEKSONAL BEHAVIOR TEACHER COHNENTS

25. Depressed AA 0 S AN

26, Hypersensitivity; teelLngs

27. Crying over minor annoyances and
hurts

2h. :it:LE-consciousness; easily
embarrassed

AA 0 S AN

AA 0 to AN

AA 0 S AN

29. Daydreaming AA 0 a AN

30. Anxiety, general feartulness AA kr , At4

31. Trusting, trustful AA 0 S AN

32. Reticent or secretive AA 0 S AN

33. Fussy or over-particular AA 0 0a AN

34. 'Examines things in odd ways (e.g., AA 0 S AN
by sniffing or biting them)

D. PROBLEM BEHAVIOR

35. Fights with other children AA 0 S AN

36. Bullie other children AA 0 a AN

37. Profane language; swearing, cursing AA 0 S AN

38. Temper tantrums (complete loss of
temper with shouting, angry move-
ments, etc.) AA 0 S AN

39 Tells lies AA 0 S AN

40. Destructive of property (hts own
or others)

41. Daredevil actions

42. Boisterousness, rowdiness

43. Steals

AA 0 S AN

AA 0 S AN

AA 0 $ AN

AA 0 S AN

hh ni.0.ildieuro; Anon not areopt
adult control AA 0 S AN
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Satool bahavior Proiile pao 4

45. Dihruprivenesa; tendency to annoy

TEACHER COMMENTS

and bother others AA 0 S AN

46. ALts impulsively with little
Lorethought AA 0 S AN

47. Irresponsibility, undependability AA 0 S AN

E. INTERPERSONAL BEHAVIOR

48. Formal, controlled responses to
others; "adult-like" AA 0 S AN

49. Prefers to play with older children AA 0 S AN

50. Prefers to play with younger
children AA o S AN

51. Social withdrawal, preference for
solitary activities AA 0 V4 AN

52. Uncooperative in group situations AA 0 S AN

53. Inattentive to what others say AA 0 S AN

54. Attention-seeking, "show-off"
behavior AA 0 5 AN

55. Self-assertive; seeks leadership
role AA 0 S AN

56. Critical of others AA 0 $ AN

57. Negativistic and contrary AA 0 S AN

58. Irritability; hot-tempered, easily
aroused to anger AA 0 S AN

59. Jealousy over attention paid
other children AA 0 S AN

60. Avoids looking at others directly;
looks past or through them AA 0 S AN

61. Passivity, suggestibility; easily
led AA 0 S AN

62. Sympathetic to others AA 0 S AN



F. ADDITIONS

63. kiay from his desk without

School ailhavior Pvotile pdge

TEACHER COMMENTS

permission AA 0 S AN

64. Talking out of order AA 0 S AN

65. Dues messy work AA 0 3 AN

66. Tires easily AA 0 S AN

67, Generally unnoticed by others AA 0 S AN

68. Tattles AA C S AN

68
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TEACHER LOG
READING GROUP

Monday, November 30 . Friday, December 4

SUBJECT 21, Instructional Group II. Areas needing emphasis: 1) Word

Structural Analysis . medial sounds, short vowels, consonant digraphs,

accents & Ayllables 2) Comprehension 3) VocabulerY.

ABILITY ACTIVITY

11/30 Comprehension Read Teacher composed story about
his own activities. Answer com-
prehension questions.

12/1 Structural Analysis -Blends - Game-Quizmo

Vocabulary -Comprehension Sentence construction

Visual Memory Game-Concentration

12/2 Comprehension - Vocabulary Sight reading

12/3 absent-illness
12/4 absent-illness

SUBJECT 22, Instructional Group II. Areas needing emphasis: 1) Wore:

Structural Analysis - medial sounds, accents & syllabication 2) Com-

prehension 3) Vocabulary.

ABILITY

11/30 Word Structural Analysis

12/1 Word Structural Analysis-
Blends-Comprehension.Vocab-
ularv, Visual Memory

12/2 Won Structural Analysis
Sight Reading

12/3 Word Structural Analysis

12/4 Sight Reading, Vocabulary,
Comprehension

ACTIVITY

Practice and 1.eview of begin-
ning, blends lh, th, sh, wh,
SRA Phonics survey

Game-Quizmo
Sentence Construction
Game-Concentration

Development and Practice oa, ow,
oe sounds, Sentunce Construction
Game

Medial vowels-review and prac-
tice oa, ai sounds

"Reading Bee" - recognizing
words, using them in sentences

SUBJECT 23, Instructional Group II. Areas needing emphasis: 1) Word

Structural Analysis-ending sounds, short vowels 2) Comprehension 3)

Vocabulary

4,BILITY

11/30 Comprehension

ACTIVITY

Sequencing and answering compre-



Teacher Log-Reading Group
November 30-December 4, 1970
Page 2

Word Structural Analysis

henuion questions from a Teacher
composed story about the child's
activities
Seat work, review of short vowels

12/1 Comprehension - Vocabulary Sentence construction

Word Study Skills Endiut sounds-review, practice
beginning blends-game "Quizmo"

12/2 Sight Reading Game played by making sentences
from phrases constructed by
students

12/3 Comprehension Reading a story followed by com-
prehension questions

Visual Memory Game-Concentration

12/4 Comprehension Continue reading and work on
stornConstructing sentences

rk

SUBJ4T 24, Instructional Group II. Areas needing emphasis: 1) Word

Structural Analysis - beginning digraphs 2) Comprehension 3) Vocabulary.

ABILITY ACTIVITY 4

11/30 Word Structural Analysis Beginning and ending blends-th,
sh, eh, wh, - SRA Phonics survey

12/1 Word Structural Analysis Blends-game, Quizmo

12/2 Sight Reading, Vocabulary Sentence construction

12/3 Vocabulary and Visual Game-Concentration

Memory Skills

12/4 Comprehension, Vocabulary Constructing sentences from phrases
made up by students

SUBJLCT 25, Instructional Group II. Areas needing emphasis: 1) Word

Structural Analysis: medial digraphs, accents and syllabication.

11/30 Comprehension

Word Structural Analysis

71

ACTIVITY

Sequencing and answering compre-
hension questions from a Teacher
composed story of child's activi-
ties
Medial digraphs, seat work



Teacher Log-Reading Group
November 30-Deoember 4, 1970
Page 3

12/1 Sight Reading, Vocabulary
Visual Memory
Word Structural Analysis
and Vocabulary

12/2 Sight Reading, Comprehension,
Vocabulary

12/3 Sight Reading, Comprehension,
Vocabulary
Visual Memory

12/4 Comprehension

Sentence construction
Game-Concentration
Quizmo game using blends and blend
words

Sentence construction from phrases
made by the teacher

Sentence construction

Game4oncentration

Original sentence construction and
meaning analysis of phrases

SUBJECT 26, Instructional Group II. Areas needing special emphasis: 1)
Word Strumral Analysis-medial digraphs 2) Comprehension.

ABILITY ACTIVITY

11/30 Comprehension, Vocabulary, SRA Reading Laboratory
Medial diglaphs

12/1 Word Structural Analysis
Comprehension
Visual Memory-Phrases

12/2 Word Structural Analysis

12/3 Vocabulary

Visual Memory

12/4 Word Structural Analysis

SUBJILT 27, Instructional Group
Word Structural Analysis-medial
cabulary.

ABILITY

Homophones-Development, Practice
Sentence Construction
Game-Concentration

Identifying Visual Word Elements
in sentences constructed yeater-
day

Development and review of new
words used in week's sentence
construction activity
Game-Concentration

Review blends; ch, sh, th, wh
SRA Phonics survey

II. Areas needing special emphasis: 1)
vowels, syllabication, accents 2) Vo-

11/30 Comprehension, Vocabulary,
Medial digraphs

12/1 Comprehension, Vocabulary,
Medial digraphs

72

ACTIVITY

SRA Reading Laboratory

SRA Reading Laboratory
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Teacher Log-Reading Group
November 30-Deoember 4, 1970
Page 4

12/2 Visual Structural Analysis,
Vocabulary

Crossword Puzzle, Dictionary
Practice

12/3 Visual Word Analysis,
Vocabulary

"Probe" game

12/4 Comprehension, Vocabulary,
Sylluoication

SRA Reading Laboratory, Crossword
Puzzle, Dictionary Practice



TEACHalS LOG
HEALING GIMP

November 30 - December 4

SUBJECT 28, Instructional Group I.
Vocabulary and Comprehension.

ABILITY

Are...s needing special emphasis:

ACTIVITY

11/30 Inference, Meaning, inter-
pretation

Limericks

Medial digraphs, vocabulary Homophones

12/1 Comprehension, Vocabulary SRA Laboratory
Word Structural Analysis

12/2 Comprehension, Vocabulary SRA Laboratory
Word Structural Analysis Concentration

12/3 Word Analysis, Vocabulary "Probe" (word game)

12/4 Word Analysis, Vocabulary "Probe"

SUBJiCT 29, Instructional Group I. Areas needing special emphasis: 1.
Word Structural Analysis-medIal sounds 2. Comprehension

11/30

ABILITY

Absent

ACTIVITY

12/1 Comprehension, Vocabulary SRA Reading Laboratory
Word Structural Analysis

12/2 Visual Word Analysis Crossword Puzzles

12/3 Visual Word Analysis Crossword Puzzles

12/4 Visual Word Analysis Crossword Puzzles

SUBJECT 210, Instructional Group I. Areas needing special emphasis: 1.
Comprehension 2. Word Structural Analysis-Pyllabication.

ABILITY ACTIVITY

11/30 Syllabication Developmental lesson and worksheet

12/1 Comprehension, Word Meaning SRA Reading Laboratory. Word
definitions-Dictionary work

12/2 Vocabulary Scrabble

12/3 Vocabulary Scrabble



Teacher's Log-Reading Group
Nbvember 30-December 4, 1970
Page 2

12/4 Comprehension, Vocabulary, SRA Reading Laboratory

Word Study-Syllabication

SUBJECT 211, Instructional Group I. Areas needing special emphasis:

1. Comprehension 2. Vocabulary

ABILITY ACTIVITY

11/30 Comprehensions Vocabulary,
Word Study

SRA Reading Laboratory

12/1 Comprehension, Vocabulary; SRA Reading Laboratory

Word Study

12/2 Word Analysis, Vocabulary Word game-"Probe"

12/3 Comprehension Limericks. Independent reading

12/4 Vocabulary, Comprehension Crossword Puzzle

SUBJECT 212, Ins,,ructional Group I. Areas needing special emphasis:

1. Word Structural Analysis-medial sounds, gyllabication 2. Vocabulary

ABILITY ACTIVITY

11/30 Comprehension Vocabulary, SRA Reading Laboratory

Word Structur:1 Analysis- Short story "Mama and The

Medial sounds and syllabication Occasion"

12/1 Absent

12/2 Comprehension Independent reading

12/3 Visual Word Analysis- Word game-N)robe"

Vocabulary

12/4 Vocabulary, Comprehension Sentence Construction

SUBJECT 213, Instructional Group I. Areas needing special emphasis:

Comprehension

ABILITY ACTIVITY

11/30 Comprehension, Vocabulary,
Word Study

12/1 Visual Word Analysis,
Vocabulary

SRA Reading Laboratory

Crossword Puzzles



Teacher's Log-Reading Group
November 30-December 4, 1970
Page 3

12/2

12/3

12/4

Comprehension

Absent

Comprehension

Independent reading for book report

Sentence construction

SUBJECT 214, Instructional Group I. Areas needing special emphasis:
1. Vocabulary 2. Word Structural Analysis..Syllabication.

ABILITY ACTIVITY

11/30 Comprehension, Vocabulary,
Word Study

SRA Reading Laboratory

12/1 Vocabulary Dictionary work

12/2 Vocabulary Synonyms- Definitions

12/3 Syllabication Developmental lesson and work sheet

12/4 Comprehension . Vocabulary Poetry reading and interpretation

SUBJECT 215, Instructional Group I. Areas needing special emphasis:
1. Comprehension 2. Vocabulary 3. Word Structural Analysis-Syllabication

ABILITY ACTIVITY

11/30 Comprehension, Vocabulary,
Word Study

SRA Reading Laboratory

12/1 Comprehension, Visual Word SRA Reading Laboratory, Crossword
Analysis, Vocabulary Puzzle-construction

12/2 Comprehension, vocabulary Independent Reading

12/3 Absent

12/4 Visual Word Analysis- Completed crossword puzzle
Vocabulsvy
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TEACHER'S LOG

PERCEPTUAL MOTOR GROUP

November 30 - December 4

SUBJECT 31, Instructional Group II. Deficit areas: 1) Laterality 2)
Directionality 3) Perceptual Motor Match-especially ocular pursuits.

ABILITY

11/30 1. Ocular Pursuits
2. Perceptual Motor Match

12/1 1. Ocular Pursuits
2. Perceptual Motor Match

12/2 Laterality, directionality,
coordination & balance

12/3 Absent (illness)

12/4 1. Ocular pursuits
2. Directionality

3. Directionality,
laterality, balance

ACTIVITY

gye tracking
Chalkboard exercise, circles,
squares, cursive letters, dot to
dot matching, designs, (seatwork)

gye tracking
Chalkboard, tracing, cutting,
posting geometric designs

Ball control movements - games

gye tracking
Obstacle course games

Ball control movements

SUBJECT 32. Instructional Group II. Deficit areas: 1.) Laterality 2)

Directionality 3) Perceptual Motor-ocular pursuit (Bight eye)

ABILITY ACTIVITY

11/30 1. Ocular Pursuits
2. Perceptual Motor Match

12/1 1. Ocular Pursuits
2. Perceptual Motor Match

12/2 Laterality, directionality,
balance

12/3 Laterality, directionality,
balance

12/4 Laterality, directionality)
balance

gye tracking
Chalkboard exercise, tracing,
cutting, posting, geometric designs

gye tracking
Chalkboard, dot to dot, matching
designs

Ball control movements

Ball control movements

Obstacle course, ball control
movements
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SUBJECT 33, Instructional Group II. Deficit areas: 1) Laterality 2)

Directionality 3) Perceptual Motor Match-ooular pursuits.

ABILITY ACTIVITY

11/30 1, Ocular Pursuits
2. Perceptual Motor Match

12/1 1. Ocular Pursuits
2. Perceptual Motor Match

12/2 Laterality, directionality
balance

12/3 Laterality, directionality
balance

12/4 Laterality, directionality
balance

4re tracking
Chalkboard exorcise, tracing,
cutting, posting geometric designs

Lye tracking
Chalkboard, dot to dot, matching
designs

Ball control movements

Ball control movements

Obstacle course, ball control
movements

SUBJECT 340 Instructional Group II. Deficit areas: 1) Perceptual Motor
Match-Ocular Pursuits 2) Form Perceptual 3)Direotionality 4) Laterality

ABILITY

11/30 1. Ocular Pursuits
2. Form Perception

3. Perceptual Motor Match

12/1 1. Ocular Pursuits
2. Form Perception
3. Perceptual Motor Match

12/2 Laterality, directionality
12/3 Laterality, directionality
12/4 Laterality, directionality

ACTIVITY

Eye tracking
Matching geometric designs
Cutting, posting, tracing designs,
chalkboard exercises

Eye tracking
Match lined designs
Copying dot to dot lined designs,
chalkboard exercises

Ball control movement3
Ball control movements
Ball control movements, obstacle
course

SUBJECT 35, Instructional Group II. Deficit areas: 1) Directionality
2) Form Perception 3) Advanced Balance 4) Perceptual Motor Match

ABILITY ACTIVITY

11/30 Form Perception Eye tracking, matching geometric
designs
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Perceptual Motor Match

12/1 rom Perception
Ferceptual Motor Match

12/2 Direetionality, Balance
12/3 Directionality, Balance

12/4 Diractionalit., Balance

Tracing, cutting, posting geometric
designs, chalkboard exercise

Matching geometric designs
dot to dot lined matching designs

Ball control
Ball control
course
Ball controX
course gamel

techniques
techniques, obstacle

techniques, obstacle

SUBJECT 36, Instructional Group II. Deficit areas: 1) Ocular Pursuits

2) Balance (advanced) 3) Laterality

ABILITY

11/30 Balance

12/1 Balance
1.1/2 Laterality, Balance
12/3 Laterality, Balance,

Directionality

12/4 Laterality, Balance,
Directionality

ACTIVITY

Balanct4 joard exercises, Ball
stunts, animal ..ialks-wheelborrow
Balance Board otunts
Ball control techniques

Ball control techniqut-s, obstacle

course

Ball control techniques, obstacle
course

SUBJECT 37, InstructAmal Group I.
Match, Ocular Pursuit; 2) Laterality

ABILITY

Deficit areas: 1) Perceptual Mct.

ACTIVITY

11/30 Perceptual Motor Match Matchin, tracing, cutting, posting
geometric designs

12/1 Perceptual Motor Match Dot to dot matching lined designs

12/2 Laterality, Directionality Ball control movements

12/3 Laterality, Directionality Ball control movements

12/4 Laterality, Directionality Ball control movements, obstacle
course

SUBJECT 38, Instructional Group I. Deficit areas: 1) Form Perception
2) Perceptual Motor Match-Ocular Pursuits 3) Balance 4) Directionality

ABILITY

11/30 Form Perception
Perceptual Motor Match

12/1 Form Perception
PercpeLual Motor Match

ACTIVITY

Matching designs
Tracing, cutting, posting geo-
metric designs
Matching designs
Dot to dot lined design matches
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12/2 Balance, Directionality
12/3 Balance, Directionality

12/4 Balance, Directionality

Ball control
Ball control
course
Ball control
course

techniques
techniques, obstacle

techniques, obstacle

SUBJECT 391 Instructional Group II. Deficit areas: 1) Laterality 2)

Perceptual Motor Match

ABILITY

11/30 Laterality, Directionality
12/1 Laterality, Directionality
12/2 Laterality, Directionslit;t
12/3 Laterality, Directionality

12/4 Laterality, Directionality

ACTIVITY

Balance board techniques
Balance board stunts
Ball control techniques
Ball ftntrol techniques,
course
Ball control techniques,
course

stunts

obstacle

obstacle

SUBJECT 310, Instructional Group II. Deficit areas: I) Perceptual Motor

Match 2) Form Perception 3) Balance-directionality (advanced)

11/30
12/1
12/2
12/3

ABILITY

Balance,
Balance,
Balance,
Balance,

Directionailz-
DirectionAlity
Directionality
Directionality

12/4 Balance Directionality

ACTIVITY

Balance board techniqve stunts
Balance board stunts
Ball control tachniques
Hal] control techniques, obstacle
course
Ball control techniques, obstacle
course

SUBJECT 311, Instructional Group II. Deficit ureas: I) Perceptual Motor

Match 2) Laterality

ABILITY

11/30 Laterality, Directionality
12/1 Laterality, Directionality
12/2 Laterality, Directionality
12/3 Laterality, Directionality

12/4 Laterality, Directionality

ACTIVITY

Balance board stunts
Balance board stunts
Ball control techniques
Ball control techniques, obstacle
course
Ball control techniques, obstacle
course

SUBJLCT 312, Instructional Group II. Deficit areas: 1) Form Perception

2) Perceptual Motor Match 3) Laterality 4) Directionality

kBILITY
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11/30 Laterality, Directionality Balance board stunts

12/1 Laterality, Directionality Balance board stunts

12/2 Laterality, Directionality Ball control techniques

12/3 Laterality, Directionality Ball control teeMiques, obstacle
course

12/4 Lateralitoy, Directionality Ball control techniques, obstacle
course

SUBJECT 313, Instructional Group II. Deficit areas: 1) Balance 2)

Form Perception 3) Perceptual Motor Match-Ocular Pursuits

11/30

ABILITY

Balance

ACTIVITY

Balance board stunts

12/1 Laterality, Lirectionality Balance board stunts

12/2 Laterality, Directionality Ball control techniques

12/3 Laterality, Directionality Ball control techniques, obstacle
course

12/4 Laterality, Directionality Ball control techniques, obstacle
course

SUBJECT 314, Instructional Group II.
2) Perceptual Motor Match 3) Balance

Deficit areas: 1) Form Perception

ABILITY ACTIVITY

11/30 Balance Balanne boiad stunts

12/1 Laterality, Directinnality Balance board stunts

12/2 LateraliLy, Directionality Ball control techniques

143 Laterality, Directionality Ball control techniques, obstacle
course

12/4 Laterality, L/rectionality Ball control techniques, obstacle
course

SUBjLCT 315, Instructional Group I.E. Deficit areas: 1) Perceptual Motor

Match 2) Laterality

ACTIVITY

11/30 Laterality, Directionality Balance board stunts

12/1 Laterality, Directionality Balance board stunts

12/2 Laterality, Directionality Ball control techniques

12/3 Laterality, Directionality Ball control techniques, obstacle
course

12/4 Laterality, Directionality Ball control techniques, obstacle
course

SUBjLa 316, Instructional Group II. Deficit areas: 1) Perceptual Motor
Match.Ocular Pursuits 2) Balance 3) Laterality

8 :),
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ABILITY ACTIVITY

11/30 Balance, Laterality Balance board stunts
12/1 Laterality, Directionalitq Balance board stunts
12/2 Laterality, Directionality Bail control techniques
12/3 Laterality, Directionality Ball control techniques, obstacle

course
12/4 Laterality, Directionality Ball control techniques, obstacle

course
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During this week the children in this group completed a unit on chil.

dren of other lands and began a unit on crafts. The main follow up

activity for the "Children of Other Lands° unit, making a cartoon

story of themselves living in one of the countries studied, was ustid

because of its relation to a previous unit, "Animation as a Medium".

11/30 Movie on Eskimo Children and Discussion

12/1 Beginning of project of drawing a cartoon story of themselves

living in one of the countries they had studied during this

unit

12/2 Continuation of Cartoon Story

12/3 Continuation of Cartoon Story

12/4 Began Crafts Unit. First topic: "Paper Construction". Chil.

dren saw two short movies: 210x.galgtaxl ant: ?ewer in the

/watt. Discussion followed of the techniques employed and pro-

jects for making paper objects discussed in the film.
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Pre and Post Test Means and Standard Deviations
for all Variables

Test

natouAL atum
si)

Treatment Group

MAAWIU
7 SD

IviLANINci

=la
SD

Pre 18.19 6.88 18.86 10.60 21.00 8.03

Post 22.63 5,94 24.43 8.00 23.50 6.24

tithAWATILMALIN
Pre 30.19 9.19 29.00 14.95 30.79 15.12

Post 33.94 8.04 34.21 12,18 34.71 9.32

WOhD STUDY SKILLS

Pre 35.31 9.03 12.37 35.71 10.29

Poet 36.94 10.88 42.57 9.01 38.07 10.44

Pre 83.69 20.14 85.79 36.62 87.50 30.62

Post 93.25 21,13 101.21 26.37 96.29 20.95

LATERALITY

Pre 5,94 1.64 6.50 1.18 6.71 .88

Post 6.25 1.30 6.43 1.12 6,86 .83

DIRECTIONALITY

Pre 17.00 2.32 16.86 1.73 17.21 1.47

Post 17.13 2.12 18.14 1.46 17.86 1,60

IlhakTUAL MOTOR NATCH
Pre 29.38 3.30 29.86 3.00 30.21 3.0.?

Post 27.94 2.61 28.00 3.16 26.86 3.44

kgagg!
Pre 10.75 .97 10.00 1.51 10.00 .93

Post 10.69 .92 10.36 .61 10.36 1.50
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Plutt0x,P1'UA1 _M0T01t READING CONThOL

Test I SD Tic SD 7 SD

ki1.a1.111.4-ikk
Ire 3.94 .24 3.86 .35 3.86 .35

Post 3.93 .56 3.86 .35 4.00 .00

FOBM PrItCaTION

Pre 5.13 1.32 5.07 1.58 5.21 .86

Post . 5.63 1.05 5.57 1.24 5.57 .10

PrAtCt&TUAL hOTOR TOTA14

Pre 72.13 7.17 72.14 7.0 73.21 4.93

Post 71.69 4.30 72.36 5.86 71.50 5.01

ULNLitAL CHARAGURISTICS

Pre 9.31 7.26 9.43 6.54 9.29 7.02

Post 10.31 9.17 8,14 4.34 9.64 8.55

LANGUAGL and ThOUGhT

Pre 7.44 5.07 7.86 4.05

Post 8.75 4.75 7.14 2.20

Pre

Post

Pre

Post

ire

Post

Ihliatat4Sagl.1144.12h
4.69 4.15 5.21 4.07

6.13 5.36 6.64 3.46

eitObLail orAAVIOit

4.25 4.68 5.00 4.07

5.t.?1 5.76 5.07 2.87

INTLithiRSONAL

8.56 5,67 10.29 4.76

10.63 6.32 9.64 4.82

ob,HAVIOit TOTAL

Pro 34.25 24.38 37.79 19.59

Post 41.63 28.91 36.64 14.10

8.50 5.18

8.14 6.03

6.71 4.88

5.93 5.02

4.14 5.64

5,21 5.63

9.64 5.41

9.43 5.75

38.29 23.29

38.36 27.0
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